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LUINTRODUCTION 
“GNSS Applications 

0 Navigation 

0 Positioning 

o Timing 


“Transformations used Nigeria 


0 Office of the Surveyor-General of the Federation (OSGOF) - Seven 
Parameters (NEW). 


OKARIALA Consulting of Port-Harcourt - Seven Parameters (OLD) 


oShell Petroleum Developing Company (SPDC) - Seven Parameters 
(OLD) 


oConsolidated Oil Company (CONOIL) (OLD) 
OoAGIP - Seven Parameters 

- Three Parameters (OLD) 

- Seven Parameters 

- Three Parameters (OLD) 

ON-MOBIL - Three Parameters (OLD) 


“* Transformations Derived by DMA and other 
academic scholars 


O Defense Mapping Agency (DMA) of the United 
States of America - Three Parameters (OLD). 


O Fajemirokun - Seven Parameters (OLD). 
O Ezeigbo - Seven Parameters (OLD). 
O Agajelu - Seven Parameters (OLD). 


** Objective of the Study 


To identify which of the positions computed using the 
old sets of transformation parameters match with 
computed using the new transformation 
ters. 


“The Nigeria Geodetic Datum Parameters 


O Ellipsoid: Clarke 1880 (a = 6378249.145m, f = 
1/293.465). 

Oo Station Name: L40 (latitude 9°38'08.87"N and 
longitude 6°30'58.76"E. 

Oo Orthometric height of station L40 = 281.13m. 


“Conversion between Geodetic and Cartesian 


Rectangular Coordinates : 
Geodetic to Cartesian 


X =(N+ A)cospcos 
Y =(N+ A)cogpsini 
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Cartesian to Geodetic 
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h=V X°+Y°.seap- N (6) 
Where, 
e =Eccentriysquared2 f- f* 


N = radius of curvature as given in 


, equation (2) 
** Transformation between WGS84 and Minna Dat 


Y (7) 


** Transformation Parameters Published by 
Tr ation Parameters from WGS 84 to Minna 


Dat¥p. 93 809786m + 0.375857310m 

Ty = 89.748672m + 0.375857310m 

Tz = -118.83766m + 0.375857310m 

Rx = 0.000010827829 + 0.0000010311322 

Ry = 0.0000018504213 + 0.0000015709539 

Rz = 0.0000021194542 + 0.0000013005997 

S = 0.99999393 + 0.0000010048219 
Transformation Parameters from Minna Datum to 
WG$,84 93 809786m + 0.375857310m 

Ty = -89.748672m + 0.375857310m 

.83766m + 0.375857310m 

-0.000010827829 + 0.0000010311322 
= -0.0000018504213 + 0.0000015709539 
Rz =-0.0000021194542 + 0.0000013005997 
S= 1.0000061 + 0.0000010048219 


Table 1. Transformation Parameters Used in the Petroleum Industry 


EXXON- 
PARAMETER MOBIL KARIALA CHEVRON 


PED) +54.031m is ime +92.968m 88.98m 
PSY) +83.317m +88.918m+1.21m +89.582m 83.23m 
GPA) -116.708m -113.701m+41.21m -116.39m -133.55m 
a ae +1.881"+0.55” 
/ Ry 0.204”+0.10” 
| Rez | +0.222”+0.11” 
X laine +111.916m +93.200m 92m+3m 
en. +87.852m 93.310m 93m+6m 


114.499m+2.3 -114.499m -121.156m -122m+5m 
m 


le 


Table 2. Transformation Parameters Derived by Some Academic 
Scholars (WGS84 to Minna) 


PARAMETER AGAJELU FAJEMIROKUN EZEIGBO 
TX 


90.1m+1.8m -160.4m+0.1m -92.9m+1.6m 


107.7m+1.8 -67.4m+0.0m = -116.0m+2.3m 
m 


2 ~~ 144.0m+0m 116.4m+2.4m 


DEO 00. 0840.8” 00.4"+3.0" 00. 33”#1.1” 


A -00.35741.3" 9 1.20"44.6" = 04.20” 41.7” 


-01.73”+0.8” 01.70’+3.7”  01.70”’+1.5” 
Scale(ppm) (eee keane 1+1.4 20+ 6 
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re 1: Adopted Methodology Flow Chart 
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** Data Acquisition 


Gren STAGPSA 
4 


A 


ASPXW42A ASPXW42A 
A 


A 


GPSASE1 


igure 2: Loop 1 of GNSS Observattigure 3: Loop 2 of GNSS observatio 


GPSASE3 


** Data Processing 


G Compass - sdfg.cps 


File Edit Baseline Adjustment Check Result Tools View Window 


Osha Sea Ee: “|Z\@Ri@?ne 


Name 


Ellipsoid Name CLARKE 1880 
Semi Major Axis(m} 6378249.145000 
Flattening [1/f] 293.465000000 
Translation X 93.8097860000 
Translation Y 89.7486720000 
Translation Z -118.8376600000 
Rotation X 0.0000108278290 
Rotation Y 0.0000018504213 
— Rotation Z 0.0000021194542 
sdfg.cps:1 | Scale Factor 0.00000607000000000000 
zi i Projection Method Transverse Mercator 
% ee eean ies Projection Origin Latitude 4:00:00 
ot GPSESO3->GPSESO 4 07! Projection Origin Longitude 4:30:00 


% Station 


Projection False Northing (m) 0.000 
Projection False Easting (m) 230738.266 
@ ASPXV424 Projection Scale Factor 0.999750000 


@ GPSESO1 Projection Local Latitude 0 
$ GPSESO2 Deaiectian | aceal l anaitude n 


* Results Presentation and 


Analysigble 3: Coordinates and Height Differences 


DN DE _ Dh DN DE _ Dh DN DE Dh DN DE Dh 
(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) 


0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 


- 104.85 0.512 - 103.02 0.534 - 178.20 0.438 - 175.40 0.453 
41.93 3 47.306 3 11VS7O05 el 122632.) 

1 9 9 

- 104.85 0.515 - 103.02 0.537 - 178.20 0.443 - 175.40 0.458 
41.93 3 47.306 3 L1LS502) 2 E22702) 6a 

1 9 9 


0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001 
0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001 


305.77 318.30 262.10 PTs) 
8 2) 0 86 
- 50.791 0.245 - 49.905 0.255 - 86.321 0.210 - 84.968 0.217 
20.31 Pavage Mess 57.660 59.506 


A 


ELF 104.85 0.512 - 103:02) (05533 |= 178.19 0.433 - 175.40 0.448 
41.93 0 47.304 0 119.01 6 122-62) 53 
0 fe) 5) 
UN 


FAJEMIROK 1668.2 16.466 - 1639.0 17.141 - 2835.1 14.263 - 2790.7 14.76 
664.8 04 750.10 81 Were Walk | ais: 1947.5 06 3 
WE 1 86 99 


EZEIGBO §& 3082.8 317.36 - 3028.9 330.36 - D299) 2 4272203) 5157 1N28155 
1994 90 0A 7 12219 822 Q RATKAh 2 BA 6 25221 AN 7/2) 


® STAGPS4 CHANGE IN EASTING 


STAGPS4 CHANGE IN NORTHING 
® GPSASE3 CHANGE IN EASTING 
GPSASE3 CHANGE IN NORTHING 


@ GPSASE2 CHANGE IN EASTING 
& GPSASE2 CHANGE IN NORTHING 


@ GPSASE1 CHANGE IN EASTING 


ve € of eo 
» 
we 


GPSASE1 CHANGE IN NORTHING 


: Plot of Change in Northings and Eastings 


® STAGPS4 CHANGE IN HEIGHT 


® GPSASE3 CHANGE IN HEIGHT 
@ GPSASE2 CHANGE IN HEIGHT 
@ GPSASE1 CHANGE IN HEIGHT 


Ll CONCLUSION 


The findings indicate that the position calculations 
derived from three different old sets of 
transformation parameters (SPDC, AGIP, and DMA) 
agree with those computed using the new set of 
datum shift parameters. 


LU) RECOMENDATION 


It is recommended that the datum shift parameters 
previously determined and used by the SPDC, 
AGIP, and DMA are accurate and can be used for 
calculation in Nigeria. 


THANK YOU FOR LISTENING 
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GOD BLESS 


